Enzymatic hydrolysis of rhodioloside B (2) and rhodioloside C (3) by naringinase afforded (Ϫ)-rosiridol (6). The 1-pivaloyl ester of (Ϫ)-rosiridol (11) derived to the (S)-and (R)-MTPA esters (12, 13). On the basis of the calculate values of Dd S-R , the absolute configuration of C-4 was determined to be S. Thus, the structure of rhodioloside B (2) was revised to (2E,4S)-4-hydroxy-3,7-dimethyl-2,6-octadienyl a-
As for rhodioloside D (4), its aglycone, sachalinol A (7) obtained by enzymatic hydrolysis, was selectively converted into its 1-pivaloyl ester (14) with pivaloyl chloride, following derived to the (S)-and (R)-MTPA esters (15, 16). The Dd values (d S -d R ) shown in Chart 4, indicated the 4-S configuration. Thus, the structure of rhodioloside D was revised to (2E,4S)-4,7-dihydroxy-3,7-dimethyl-2-octenyl b-D-glucopyranoside, and sachalinol A to (2E,4S)-4,7-dihydroxy-3,7-dimethyl-2-octene.
Revised Absolute Stereochemistry of Rhodiolosides A-D, Rhodiolol
As a conclusion, the absolute configurations of C-4 in rhodiolosides A-D (1-4), rhodiolol A (5), (Ϫ)-rosiridol (6) and sachalinol A (7) were all revised to 4-S.
Experimental
General Experimental Procedures Optical rotations were measured with a JASCO DIP-370 digital polarimeter in a 0.5-dm length cell. The 1 H-NMR spectra were measured with a JEOL ECP-500 spectrometer or JEOL AL-400 spectrometer with TMS as the internal reference, and chemical shifts are expressed in d (ppm). Diaion HP-20 resin (Mitsubishi Chemical Corporation, Tokyo, Japan) and silica gel (silica Gel 60N, Kanto Chemical Co., Inc., Tokyo, Japan) were used for column chromatography. Preparative HPLC was performed using an ODS column (YMC-Pack Pro C18, 10 mm i.d.ϫ250 mm, YMC Co., Ltd., Kyoto, Japan).
Enzymatic Hydrolysis of 1, 2, 3 and 4 A solution of 1 (7.0 mg) in 0.1 M acetate buffer (pH 4.0, 1.0 ml) was treated with naringinase (Sigma Chemical Co., 2 units), and then the reaction mixture was stirred at 40°C for 12 h. The reaction mixture was passed through a Diaion HP-20 column, and washed with H 2 O and MeOH. The MeOH fraction was chromatographed over a silica gel column to give rhodiolol A (5, 2.8 mg, eluted with CHCl 3 -MeOH, 92 : 8). Through a similar procedure, enzymatic hydrolysis of 2 (8.0 mg), 3 (7.1 mg) and 4 (9.9 mg) was carried out to afford (Ϫ)-rosilidol (6, 1.9 mg from 2; 0.5 mg from 3, eluted with CHCl 3 -MeOH, 94 : 6) and sachalinol A (7, 3.7 mg, eluted with CHCl 3 -MeOH, 9 : 1). The Optical Rotation values and the 1 H-NMR data of 5, 6 and 7 were identical with those in literature.
1)
Pivaloylation of 5, 6 and 7 A solution of 5 (2.1 mg) in dry pyridine (1.0 ml) was treated with pivaloyl chloride (13 ml), and the mixture was stirred at room temperature for 12 h. After addition of H 2 O (1 ml), the mixture was extracted with EtOAc (2 mlϫ3), dried over Na 2 SO 4 , and purified with silica gel column chromatography to give the pivaloyl ester 8 (3.7 mg, eluted with CHCl 3 ). Through a similar procedure, pivaloylation of 6 (1.9 mg) afforded the pivaloyl ester 11 (1.3 mg, eluted with CHCl 3 ), and pivaloylation of 7 (3.7 mg) afforded the pivaloyl ester 14 (2.9 mg, eluted with CHCl 3 -MeOH, 96 : 4). The Optical Rotation values and the 1 H-NMR data of 8 and 11 were identical with those in literature. 
